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Abstract:   

This project aims to develop a real-time, non-intrusive system to 

detect driver drowsiness and prevent road accidents caused by 

fatigue. Using Artificial Intelligence and Computer Vision 

techniques, the system continuously monitors the driver’s facial 

features via a webcam. It employs the Eye Aspect Ratio (EAR) 

algorithm to analyze eye blinking patterns and detect prolonged 

eye closure. When drowsiness is identified, the system triggers 

an immediate audio-visual alert and logs the event to a server. 

This solution is designed to be low-cost, efficient, and easily 

integratable into existing vehicle safety frameworks, providing 

a proactive approach to enhancing road safety. 
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1.INTRODUCTION  

 
Driver drowsiness is a critical safety issue and one of the leading 

causes of fatal road accidents globally. Long driving hours, sleep 

deprivation, and monotonous road environments contribute to 

driver fatigue, significantly reducing reaction times and decision-

making capabilities. Studies indicate that a large percentage of 

highway accidents are attributed to drivers falling asleep at the 

wheel. Traditional methods of detecting drowsiness, such as 

physiological sensors (EEG, ECG), are often intrusive, 

expensive, and impractical for everyday use.To address this 

challenge, this project proposes a vision-based Driver 

Drowsiness Detection System that utilizes standard cameras and 

machine learning libraries. The system focuses on monitoring the 

driver’s eyes, specifically tracking the eye closure duration to 

determine alert levels. By leveraging Python, OpenCV, and Dlib, 

the system provides a robust, real-time solution that functions 

without physical contact with the driver. 

 

Main Objectives of the Project: 

• To develop a real-time system capable of detecting 

human faces and extracting facial landmarks using 

computer vision. 

• To implement the Eye Aspect Ratio (EAR) algorithm 

to distinguishing between normal blinking and drowsy 

eye closure. 

• To design an alert mechanism that triggers sound and 

visual warnings immediately when fatigue is detected. 

• To ensure the system works efficiently under varying 

conditions and logs incident data to a remote server 

for monitoring. 

• To create a cost-effective and portable solution that can 

be deployed in personal and commercial vehicles. 

2. LITERATURE REVIEW 

 
The Driver Drowsiness Detection System is built upon 

established research in computer vision, facial landmark 

detection, and behavioral analysis. This section reviews key 

studies that have shaped the methodology used in this project. 

1. “Real-Time Eye Blink Detection using Facial 

Landmarks (T. Soukupová and J. Čech, 2016)” 

Soukupová and Čech proposed a computationally 

efficient method for detecting eye blinks using facial 

landmarks. They introduced the concept of the Eye 

Aspect Ratio (EAR), a scalar quantity that characterizes 

the openness of the eye. Their research demonstrated 

that EAR is invariant to head orientation and distance, 

making it a robust metric for drowsiness detection. This 

project directly adopts the EAR calculation method for 

its core logic. 

2. “Driver Drowsiness Detection System using Image 

Processing (A. Kumar et al., 2018)” This study 

explored various image processing techniques to 

monitor driver fatigue. The authors compared template 

matching with feature-based tracking and concluded 

that feature-based methods (like landmark detection) 

offer superior real-time performance. This insight 

supports our choice of using Dlib’s 68-point landmark 

predictor over simple image subtraction methods. 

3. “Robust Real-Time Face Detection (P. Viola and M. 

Jones, 2004)” While modern deep learning methods 

exist, Viola and Jones’s work on Haar Cascades laid the 

foundation for real-time face detection. This project 

utilizes similar principles but leverages the more 

accurate Histogram of Oriented Gradients (HOG) 

method provided by Dlib for face localization. 

4. “A Review on Driver Drowsiness Detection Systems 

(M. Jabbar et al., 2018)” Jabbar and colleagues 

provided a comprehensive survey of intrusive vs. non-

intrusive systems. They highlighted that vision-based 

systems are the most practical for real-world 

deployment due to their non-contact nature. Their 

analysis of lighting challenges informs the 

"Limitations" section of this project, acknowledging the 

need for good illumination or IR cameras. 

5. “Face Alignment at 3000 FPS via Regressing Local 

Binary Features (S. Ren et al., 2014)” This paper 
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introduced the specific algorithms used in the Dlib 

library for facial landmark prediction. The extreme 

speed and accuracy demonstrated in this research 

validate the feasibility of running the detection logic on 

standard hardware (like laptops or Raspberry Pis) 

without significant lag. 

This review confirms that a landmark-based approach using EAR 

is the state-of-the-art method for non-intrusive drowsiness 

detection, balancing accuracy with computational efficiency. 

 

3. METHODOLOGY 

 
The Driver Drowsiness Detection System follows a structured 

development methodology to ensure reliable real-time 

performance. The approach relies on a pipeline that captures 

video, detects faces, extracts eye coordinates, and analyzes 

temporal patterns of eye closure. 

3.1 Conceptual Framework The system is composed of the 

following functional modules: 

• Video Acquisition: Captures live video stream from a 

webcam at a standard frame rate (e.g., 30 FPS). 

• Face & Eye Detection: Uses the Dlib library’s HOG 

face detector and Facial Landmark Predictor to locate 

the face and the specific coordinates of the left and right 

eyes. 

• Drowsiness Logic (EAR): Calculates the Eye Aspect 

Ratio. If the EAR falls below a specific threshold 

(indicating closed eyes) for a specific number of 

consecutive frames (indicating time), the system flags 

the driver as drowsy. 

• Alert System: Triggers an audio alarm (using 

Pygame/Playsound) and displays a visual warning on 

the screen. 

• Server Communication: Sends a timestamped log of 

the drowsiness event to a remote server for fleet 

monitoring purposes. 

3.2 Methodology Workflow The development process is 

divided into the following phases: 

1. Requirement Analysis: 

o Studying the geometry of the eye during 

blinking vs. sleeping. 

o Determining the hardware requirements 

(Webcam resolution, Processing power). 

o Defining the threshold values for EAR 

(typically around 0.25) and closure time (e.g., 

48 frames or approx. 1.5 seconds). 

2. System Design: 

o Flowchart Design: Mapping the data flow 

from Camera -> Frame Processing -> Gray 

Scale Conversion -> Face Detection -> 

Landmark Extraction -> EAR Calculation -> 

Decision Making. 

o Architecture: Designing the multithreaded 

architecture to ensure the alarm sound does 

not pause the video processing loop. 

3. Development: 

o Environment Setup: Installing Python, 

OpenCV, Dlib, and Imutils. 

o Face Detection Implementation: 

Implementing the HOG detector to find faces 

in the video stream. 

o Landmark Mapping: Utilizing the 

shape_predictor_68_face_landmarks.dat 

model to map the 6 eye points for each eye. 

o Logic Coding: Writing the Python script to 

compute the Euclidean distances between 

vertical eye landmarks and dividing by the 

horizontal distance to get EAR. 

4. Testing and Optimization: 

o Unit Testing: Testing the system with 

different users to calibrate the EAR threshold. 

o Scenario Testing: Testing with and without 

spectacles, and in varying lighting conditions. 

o Performance Tuning: Optimizing the loop to 

maintain high FPS (Frames Per Second) for 

real-time responsiveness. 

 

4. TECHNOLOGY USED 

 
The system utilizes a stack of open-source libraries and tools 

chosen for their efficiency in computer vision tasks: 

• Programming Language: 

o Python: Chosen for its simplicity and 

extensive support for scientific computing and 

AI libraries. 

• Libraries & Tools: 

o OpenCV (cv2): Used for all image processing 

tasks, including capturing video, converting 

frames to grayscale, and drawing alerts on the 

screen. 

o Dlib: The core library for machine learning-

based face detection and facial landmark 

prediction (identifying the 68 points on the 

face). 

o SciPy / NumPy: Used for calculating 

Euclidean distances and performing efficient 

numerical operations. 

o Imutils: A helper library to simplify video 

stream processing and resizing. 

o Pygame / Playsound: Used to generate the 

audio alarm without blocking the main 

execution thread. 

o Threading: Enables the system to play sound 

alerts in parallel with video processing to 

prevent lag. 

 

5. APPLICATIONS 

 
The Driver Drowsiness Detection System has diverse 

applications across the transportation and safety sectors: 

• Commercial Fleet Management: Trucking and 

logistics companies can install this system to monitor 

drivers on long-haul routes, preventing accidents 

caused by fatigue and ensuring compliance with rest-

break regulations. 

• Public Transportation: Can be integrated into buses 

and trains to monitor the vigilance of drivers/operators, 

ensuring the safety of passengers. 

• Taxi and Cab Services: Companies like Uber or Ola 

can use this technology to ensure their partner drivers 

are not driving while sleep deprived. 

• Heavy Machinery Operations: Useful for operators 

of cranes, excavators, and industrial machines where a 

momentary lapse in concentration can be fatal. 

• Personal Vehicle Safety: Can be sold as an 

aftermarket dashcam feature or integrated by car 

manufacturers (ADAS) to alert individual commuters. 
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6. RESULTS AND DISCUSSION 

 
The system was tested under various conditions to evaluate its 

accuracy and response time. The Eye Aspect Ratio (EAR) 

proved to be a reliable metric for detecting drowsiness, 

effectively distinguishing between normal blinks and fatigue-

induced eye closure. 

 

Results: 

 

 
 

Fig: Login Page 

 

 

 
Fig. Sensor 

 
 

                                    Fig. login info 

 

 
 

                                    Fig. Image Rendering 

 

 
 

Fig. Detection 

 

 
 

                            Fig. Alert generation 
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Fig. WhatsApp alert message 

 

Overall, the system provides a practical and effective safety tool. 

The visualization on the screen clearly shows the "Eye Aspect 

Ratio" values changing in real-time, helping users understand 

why an alert was triggered. 

 

7. CONCLUSION 

 
The Driver Drowsiness Detection System effectively addresses 

the critical problem of road accidents caused by human fatigue. 

By implementing a vision-based approach using Python and 

Dlib, the project demonstrates that real-time monitoring is 

possible without expensive or intrusive hardware. The system 

accurately tracks eye behaviour, calculates the Eye Aspect 

Ratio, and issues timely alerts to wake up the driver. 

Future Enhancements: 

• Deep Learning Integration: Replacing the rule-based 

EAR threshold with a Convolutional Neural Network 

(CNN) to detect drowsiness even with sunglasses or in 

complex poses. 

• Yawn Detection: Adding mouth landmark analysis to 

detect yawning as an early sign of fatigue. 

• Mobile Application: Porting the logic to Android/iOS 

for a purely smartphone-based solution. 

• Hardware Integration: Embedding the system into a 

Raspberry Pi with an IR camera for a standalone "plug-

and-play" device. 
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